Nuclear morphology during the S phase.
In order to evaluate at the ultrastructural level the chromatin arrangement during the S phase of the cell cycle, the detection of Bromodeoxyuridine (BrdU) by immunogold has been performed in synchronized 3T3 fibroblasts, regenerating liver, and Friend Leukemia Cells (FLC). After a 5-minute BrdU pulse, this label is detected in 10-nm-wide fibers, organized as lacework and assumed to be replication units. In the early part of the S phase, DNA replication units are localized exclusively in the dispersed chromatin domains far from the nuclear envelope. In the middle S, replication occurs at the border between condensed and dispersed chromatin and, finally, in late S, it mainly occurs in perinuclear heterochromatin regions. After replication, the 10-nm fibers can condense in heterochromatin without translocation. Chromatin is highly dispersed in early S and computer image analysis shows an increase in condensed chromatin areas ranging from 13 to 18% at the end of the S phase with a temporal and morphological pattern of distribution characteristic for each cell type. Scanning transmission electron microscopy demonstrates a regular and repetitive structure of dispersed chromatin, represented by a ring-like arrangement of the 10-nm fibers; assuming the same spatial distribution, gold particles that identify incorporated BrdU confirm this organization. By evaluating the organization and the distribution of DNA replication units during S phase, the results suggest that DNA replication occurs at a nucleosomal-like fiber level and that replicating enzymes machinery moves over a fixed template.